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(54) [Stm<r>m] 3t¥«B 

(57) [H!!!^] 

CPS] SSJtS<k*^lc J: 5^effit14llsfct>li#a7fe^ 
5fe^if$14pIgS 7-5li> »ll (Sit®) 9at^i»© 

5)-sj$n/img9 b ^:7^)^^)»ft•5Tl^■c^ jasi^si 4^ 




(2) 



a. 

[000 1 ] 
[0002] 

V'^'SVU-Z-f KFS, >>V7'$'-S, Si^je^§J@^ 
Sife^^CCD. fi^ftiaiHlll&PCXl//^ iJ-M^ro 

[0003] 

[0 0 0 4] ii^ij^^mmizm^Ttji^in.tz'h 

[0005] 

14 pj^ = V -liTfe^l^tt^S! U > X <!: S 7 - 1 © Ji^tt 
[0006] 

5, Stt'v 1 XI/2l±U>X#3lz^i#^Fnfc^fi!t^B& 
S^>X. 4l±^/*^Bglli©^'JXA. 51i5v-. 6 
|±L->X;^7lzfti#^Fn/c^fi!t^(igSU>X. 8liU> 
X«t7lC^^$n/c@(t;ltia^^. 9l±7;U5=l-7^^ 
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. 1 oliSfex 1 Mt^mmBbiz^n'^nmrn^ 
ntzmLosi^umi^. i 2ii^^fi*tsi i tm^^. 

mi®. 1 4i±*gsi[©^^fi*tsi 1 os*i«i$iiJiir5 

^;«)©SS»ls|gx 15, 1 6Slf 1 7i±^-n^n>ii»isi 
ai 4lwi$«!$n/c?ljt-b>-y--. se-b>-y— Xt/SE 

^l^a^^t/«Lrl^5o 

[0 0 0 7] /ifcx U>X1. 2, 6Jtl/-/'JXA4© 

[0 0 0 8] S/cs «l^9alix P. Rai-choud 

huryJix Handbook ofMicrol ithography, Microntachinin 
g and Microfabrication, Volume 2 :Microinachining a 
nd Microfabrication, P495, Fig. 8. 58, SPIE PRESS 
TlJ^POptlcs Coinrauni cat ions, 140^(1997 ^)P187 —19 

0 izmm.tEixzK.^^}^>-/i'^ > 5.^-<Dj:^{z. 
<Dmm9bt(Dm{zm&fi<wimt^mt. ^m^fi\zj: 

'J »^9 a L roSJ^ttrb^^fkr 5 «*: 7 C/i o 
TfciJ. cnilJ:'J. U>X1, 2. BRXf/Xltlf^) 

X A 4 ©jii^^Sjt^fkt J: 5^ff^^®*f$ro^{ki!t^-N 
l±U>X#3^ti;7l^0#iR|^^Ji^2il/7fe^^^. 
«)g|5n°n<D!|flj5:^MlcJ:5«£«14tBro®T*<«i*il$n. t 

[0 0 0 9] *llife^JlcJ:niix ii^i^t^6<Dmt. u> 
XI, 2RX/:f*}XA4<D^Alti^ttii^mvmlfv^ 

tlx prS5 7-9r-sit$nx sv-sr-gics&t^ 
tlx \^>x6iit-LTmi^^mm^8izA^t^^z)\z 

C©J:plCx U>X1, 2, 6x yjXA 
4x 5 v-5^^i;^^S7-9lix ***fe1JiJlcJ:57fe^ 
l^a©l[fil!7t^S^«»«LTfc*Jx cnero^Tic^&^i^ 
roStP^JS^ftm-rsctizjzUx 4^!it*;«troi|x^^ft 

tLrro»ll9aa)J^4*lix JS«14g6A<aiilc^t5J:9 
IdSSmSai 4/)N'3(0(t#lcJ:*J^^^Sttl5l 1 Ofi 

ai 4'N<o?aj^t>-t^- 1 5. S)tti>-^-i 6sz/sg 

Stt!>-y--1 7j!)n'3x SHSltSl/SSllfel/lw^^Sr' 
<DSiStici$;i:/c;»;^$roti-§-*«A:^)$nx JS^I^ai 4 
iix cn'3roA:^(f^i::£-^#SH<D;SJtXl/Sit^f* 

M9 a (DBV^ii^'^^^n^ <t ^ /.jBlEA^aSg b izWIiB 
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[00 1 0] *^S6filjT'(±x @{*:««5^^8tW^5 7 
-9i:li»Jft-C*SiRl 0±lc^^a^F^^■Cl^5A<. 
7-9l±->iJ =i>'J V'? ^^ < -7'P-t:;^l^r*ft5C<!: 

iJ^/d:< t^j-gP^Stel 0±lzJ|^rit-r5J:9lcLr4,^ 

T?j(f-||3^T?3»5. ^Jfcx @{*:lS«!^^8i:Br^$ 7-9 
0^±'i&O^^\z-i^mzmfiitL-Zn.-'y hit 

[0 0 1 1] */cx H:T^SmLfc/)^ «tel 0±13S 

^ I J V V 7 < - □ -t X (z J: ij IZ 
Lrt)J:^,^o ccDStRl 0li:^•7XH^L^I±53^l^ 

[0 0 1 2] ?t^3l^l . 2. 4. 5. 6lix ^7 7.^ 

t < iR^^B^it- 5 c t A<r- ^ 5 ct 5 2 . 
4. 6. 9^g;tt-rntf. v-9^i?^<7fe^^^ 

/cxTfe^m^l, 2. 4, 5, 6©-g^5sKl^li^ai^^' 
[00 13] ^]SfefflJ2 

E12lis *%qqtJ:57fe^|^Srom2llife15iJ5^t-0r- 

*tlclil^-^?•i■/)M't^nT^.^5. :^nmm-C'\t. -^<d 

=i>«tSl 8±lzS:WM9 a, v-f -C^p v->>ttrr 
r-fP'int#m^:'ir'il)< ':7P->i..y'S'-i 9, n 
WM'i-am^') 7^77 -f -7^p-bxr'ft•b^^^l^5. 



fl®^iJXA2 0i:$i!a*-^47ii:nii. Tt^l^StLT 

fc. v-f ^^Pv-^-y'S'-l 91*. HSU ^^Mft 5 r- 
$5J:7lc&^riN5. })t?Sft®yUXA2 0li> ^7 

®yuxA2o$x^sji,:t:-i8g<ksi^fltrftni#v ssft^ 

/cs j)£?Stt®^UXA2 0^*^7t^'iRl|xr5'l4a©W 
i|4$ffllNTlgfi!tLT. m^:h'u h7^;U'J'-«]^*i*/i 
ti:rt,J:l^. s!^^.^li^ it5Sft®yijXA2 0©7fel&4'© 

>St£1 8^[H]ffiCipXLv 7JU5 P- hrSCtlzJ: 

^r^^;^c$n^l^5o v^r -^pv v-y 1 9i±> 

Ifx *$F»i¥1 0-3 9 23 9-§-©E18. S19lciK$tir 
U 5 J: 7 ■> ^ -y ^ - * efe ^ L © $ ffl O 5 C i: A< T? 

[00 1 4] gl3l±liS?Stt®y'JXA$R^4LTS2© 
^^mWi^±-^t^6R.tz. T'f<7Pv'^-y'5'-1 9#J5 
©ii:^iaT?l!)5. v^<7P<>-t. .y^- 1 91*. @5tms 

1 9a.!:ii7fet51 9 b ©^n^'tllc^lt ^n/c^g 1 9 

cizmit^^^pL^ztizji-yx. ^s^:^T--fe<Dii 

1 9 b ^ F^l^fc ij Ffl i: t U T 5 C <t A^T-^ 5 

J:5t^i-?r^,^5, ccr% -owjgyfetsi 9b®^!-n 
^nic, ffe:frwJSyt«1 9 blzi6u(a!l<7)4'*icHftj^(D 
DaSiJ^^lts 7!)^-:>-fe©Ji7fe«i 1 9b^^Sl^lcaBU 

■Cx styfetei 9b^^'^'$^'gfl^,^/ctt^r•^t^&^^T^l^ 
insu tLTTitiftu. jiTfetsi 9b$-^^icF^i:ni*vv 

y'$'-<!:/j:5 J:5lc;j:-7TlN5o ^Jli 1 2l* + -©mS 
C t Ti^r-t 5 J: 5 icfi o rfe U . ^-nicf^ftv. 
-ft©3l7fefi1 9blijS»:^|S]lc»]< J:5(c^tort^5o 
-ftroJiJtttil 9bli. ^^icF^i;/c:B#iciiS2 

[0 0 1 5] T-f -JPvv -y - 1 9lis V'9"77< 
-7/'P-bxr'S#t®9a. @ft:ai^8{5g^^8t^t|c-i|i|lz 
fF5C<t**r*$5i:lv9/ U -y h/)<3!.5o v-f':? 
PvvvS'-l 9tLri±> ±ffilU^l3t. t$M¥1 0 
-39 2 39-^©S!47lC:T^"rj:9&V'f -C^Pvi. y^ 

y ^-t LTx S;g©7 ^ JUA:^/7ro->i' 7 '5' 

[00 1 6] tfz. *ll]HE^J©jg«gSSr. ■^Jx.lf. m 
2{Z7jkt^o{z. SIJICJS'J 2 2*^lt/cmj«i:LTt>i 
J8iU22tLriix 7<JUA^^(7CD^'>XICffll^ 

5J:5^iia:^il&Ur't.J:< X */cl*x |ai4ic^-rj:5?i 
^iSro5X$.^iKSX7'f K^ii:?)J;9Ji^^©ti«)r't 

■Ct>J:U. S/h. v-f ^Pi^i. y 'S'- 1 9$-«&Ui:Lr 
(D*i|))ft*ttx @i*;*g»^^^8ro^^->^ -y 'S'-^ffll-^ 
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fz. ^nmm(Dmm^m\t^ mmsb. 57-21. v 
'T^'Pv + .y'S'-i 9. mi^iSi^m^8<D'>tj.< fii- 

ICES L tLTt) J: 

[0 0 17] S5l*^rS5 7-9<O^1&I/l^2^Jfe0lJ 
{zffl U e> nr t> 5 5ffeC0||]Sfe^]$:* L T 5. 

cro^ife^jr-lix mmQ a tmss b toralicffiH^^ 
5Ci:7!»<lii3fc5o 2 4 \t^kn^m^ Alz^^^ ntzmti 

ifif(^iini&«^»L. mn{z^^m<D^n^mmt^^^ 

5. C©B#. aitt>-y— 1 5, S)t-b>+J— 1 6Sl/ 

a(Dmts{iwt^m&ms\zi^ibnx^]i^<D^^^mzii: 

^i:oizr?><Ot<^l^o 

[0 0 1 8] H8I±^^5 v-9«)IEtffero*ife^J^^ 
Lrc>5. CKD^JfeMix «li9ai:mS9b<Dra1lC:fh 

V. m5\z7r^^in.fznmmt{tmuio an^s Em^^ 
9ci:9c' i)mmm^mrBvf^<bnxi^^ttti{i. 

Ji^v Em^^-9ci:9c' limff/i^Enira^nstJt:^ 

|fi)t#je-r5roT-x «li9a^^}^^:ti:5:hA*S5lc^ 
L fc HJfelJiJ©*!^ J: ij ^ < iJ . (z = V -Sig 

[0 0 1 9] BE^mi=^9 c. 9 c' LT 

iJ>BI-7K^:']U't7A (KDP) , U V^'tK 
m7>^-'l7A (ADP) . -tZfW)^'^^^<DEEm. 
ma^no^-m^Bi^. I^^Srotea^Bv PbZrOatPbTi 

(pvDF) ^(D-^^wMMk. imxf^(n^m'mmt><i^ 

llJfe^Jlz fe L> 9 a ©J^tt ^ 13^ fl^ it 5 C i: 
[0 0 2 0] 09linTS5 7-9roMl3ftero||ifeM^:T^ 



Lrt^s. cro^j^firijr-i*. wM%=^9 otfm^Q a l 

mg9d t{cJ:iJil{^$tlv »li9ai:^g9dPBllzJS 
^gSI 4lcJ:iJSi]jai*nSiE®)[E]|&2 5^:n'LraE 

*<Enira $ n5 J: p iw o r te y . jei^ c n t i±SJ(c5:# 

^2 Silc^lfsn/cSgg blct,aWI^« 1 4lc J: 
$l)?9$n5iEi))lHl8S2 5 ^ ^LTmEA<R]ta$n5<t: 9 
(c«|»j!t$nTC\5. ts&oT> Z(D%%mX'\t. «M9a 
li. ^@9d t©PBllcEnlra$n51iEtmg9b(centa 
$n5Bfflc J: t ic J: U -filc^J^* n?lx 

5. 

[002 1 ] 01 0I±^^5 7-9WMl3ffea)||ifef?iJS 

a5js®±icii7T(^«a52 6/)^ mm±\z{tmt'^')^> 

^nrfcUx St£9e(DS®IC|±7JUS-';7Al^<D#S 
□ - hT?ft'3n/c«M9a7!)<#^$nTCNrx ^$5 7 
-9*e»^cLrl^5o ^iS.9e0Tm\z\tmtik<DZiy( )l 

2 7A<ESi:$nrfc'j. cn'^con^f jU2 7i±*n€n 
Ki()i5ii^2 8€^Lrsi^^ai 4ici^i^$tiri^5o 

^SoTv *t>-y— 1 5. 16, 17. ZAiJ'^'bnm^ 
[z^-ozmn^m] 4izfcur*«>'9;ta57fe¥^©^fk 
icmu/cjamii^SI 47i^'^®W:^lfi-^^3J:lJ. #fSi) 
[H]|&28A^6§ii'<JU27lz*;n?nS^6m>)SA<#^«& 
$tl5<tx 7Tc^BS52 6i:(DHl::ift<mfia»::^r'*=i'r 
JU2 7li-R§g*fcl±iai|X$nx S4S9e&lf«^9a$- 

[0 0 2 2] ZOi^'t. Sn-f JU2 7lcli*n^'nMJ&: 

JU2 7l±-fiT?4jAl.^L. 7Tc^fiSe2 6^«fii9et# 
^ L =1 -f ;U 2 7 2 3 O rtg15)£®fi!ll3g:lt 5*7 

lcLTt>^t>o ttz. ziy( Il27\t*)y<fyy '( -mo 

^ar-ft 5 <t ^ < . MIC =1 'T ju 2 7 iz imm^w^ U 
[0023] lai 1 [f^^s.=7-9<Djs.{zify0mmm^ 

-f ;U2 87!»f^lt'3^a. cnizMl6]Lr^^#^2 3W|^95 

|£M±1C=I-1' J^277!)<^lt'^nTl^5, ^LT^ 

'T JU2 8lC|i!iJillCPBi:TJiijDrj:B3itS:<i^JSr5/c«>ro 

^s^sttsi 1 . «aii zRx/nm:^^ v=f- 1 3*<j^jiE 
*nTi,N5o s/cx ^n'T jU2 7icii*n^npi^s^ 
^1 1 ?i<i*iK$nrfeu. Hii^i]'r;u2 7t^gs*t 

m 1 lzm5ii(E^^i!igr5/i«)W«iS1 2i:il'f JU27IC 
>)iEf m>:?iE<D:fr * 3! i 5 tz «)<0H3)^;t *lliiMF^ffl W ;^ 
'f •y^2 97i<alt'c>nrt^5, ^SoT. CWHifeftiJlc J: 
nii. WSEfiitSI 1 roffiitfli$*n^n^;^.5C<!:lc 
cfciJx §=]'f'JU2 7i:»^zi'f Jl.2 8i:roFBllciJ<Baa 
^:b^S{k^ti:. StS9e tSll9a^^0^Fti:rx ^ 
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[0024] C(OJ#^. »ll=l 'fiU 2 8<D#t^lt^S 

Sgg eSl/»ll9 a lCflFra©SJ^$4i5 J: 9 131-5 
Ctt>W5l55. HI 3[Z7ikt^o{zzi^ )lZ7\t 

-^ir♦^AC^L^ cn'iroH'f JU271II*5tfift14 

[0 02 5] 01 41*^^5 7-9 roMl3flfe®^*fe15lJ^ 
{^Vi^^nztS^J. R^mtLT:(0nm9a\t7)iS.- 

<Tt^§t;AM3. jjij^iisi 1 [Z7f:Lrzmmm{zit^^ 
2 9 (HI ics#i-rnii=i'r;u2 7ic>iEn5^ 

IzfeltSH-f Jl'2 7<DieB$':TiLx HI 6 1± =1 Ji- 2 7 

P<5A 

m7tr-fttlliA = 3 8 0niii~7 00nm@ltr'$.5o "J-^ 
X h;r^v^-y^/)fi[B^H3 1 dl±x ±IE* (1 ) ^mtztt 

Aiiii^0m^:fi[^\zmWi<m^mmm:Hmztji 

P< 1 5 A 

Tf^-y'?)fiEB^B©ft^7*JlC±f£* (1) Xli (2) ^mfz 

B°B^ffl^.^T•t,^^,^o )ftB^B«ftt?yi3m»:icj:-:.r/a*f* 

[0 0 2 8] iffijftB^B^^S 7-3 1 IcfclNT. ^g3 

1 a, 3 1 crBiicmE^entD-rstx hi 9ic^^Fn5 

*A<ffiTr5«)T% «B^a°lS5 7-3 1 «)SWftffl^]^ 

n § BJE ^ MAMz ^{k $ T <gi wfes ^ f r J: 7 13 r 

nif. «B^B^^5 7-3 1 {za-Ji7.y ^ )\.^-tL-c 



] {ZT^LtzmmMiz^mmt^cttm^^o u 

fc\ HI 7liH1 0lC:q^L/c^ife<5iJl3fcor3'f JU27 

52 6<0ES$'^LTt^5, BP-Sx HI llZTjkt^oiz 
fkXm^26^1ti.^'mz^mtti\i. HI 0IC;^L/i^ 
mm\zti:^Z^mJi^1^^mi&9 eZit/«ll9 alc^^. 
5Ci:A<tll3fc5. *^Cx COT J: 5 IcmaS^i^^fflt^TS 

^9eRxfmm9a^mmt^^^'k m^ 0. 
[0026] m^ms 

HI 8li*5SWl3j:5yfe^gaom3^ifeeiJ€*-rHr' 

^5. H4'x ^]Rifmznmmx:'m^^tz<otm^±m 

CroHJifemx !|«5ft:?!)^6«)Jfe^^'JXA3 0$::fhUTl 

(t;S«^^8'v«< <D[z^6i^a-si^mj^iy>X^iy-<o 

H(l®lcEgLTfifc5)ftB^B^^S7-3 1 $:ffllvrcAT?x 
6!Ei!i©llifei?iJtl±^^J5. *B^B^SS7-3 1 Itx 
mm3 1 a tfllSJ^tt©St53 1 b<Da®lc^*$n/c 
S7-^«*a^c^iiJ«@3 1 c <!: oral 13 7 'f;^ h4^v^ 
7<7)&a^H3 1 d^5*£Jar5C:tlcJ:^J^fi)c^^^Tl^5o 

(1) 

[0027]/d:tex Z<D^m^W:^i&.zi7.\-(D^'J^)l 
:>]/7<t: Lrffl^,^5^ii•§■lclix 'V'T ;^ h^xV^7':')g[B^a 
3 1 d<0Jit£tf7^Pli 

(2) 

[0029] g^4jlite#lJ 

H 2 0 1**51 w iz ^ ^9t^^m.(Dt^4mMm^7jktmv 
<D%mmzi5^^x^. mik<D%mm\zii\i^<nt^m.±. 

Jhli X ill^ U > X 3 2 O TbI iJ 3 3 Wjfi^lc S n 
^c7fe^!l*'ltW^7''JXA3 4. 3 5lIJ:^J^T^n5J:9 
lc^t-,^l^5o WTx H2 1 ^fflCN-CTt^^^tt^^^'J 
XA3 4©i$iSi|^^<tftffl^ili^r5o H^^x 34a. 

34e. zA\\tii^^y.\t'kfm^mzmfSL^titzm 

^mm. 3 4b. 3 4hl±«^7!)Mc^fJ$n/cSWffi 
@x 3 4d. 34fl±i§IW^@x 3 4c. 3 4gl*5gEB^B 
il^StS3 4a. 34 e. 34i©a#f*nk 
lix ^B^934c*«H2 1 lC:^^$n5J:5lcM^/cB# (« 
@3 4b, 3 4 dFa1IC^E/)<EniD$nTU^Jlv8#) ©ffl 
^4^<t^L<fe5J:plcJl5g$nrl^5o Bp-Sx )g[B^B3 
4cro^3felcJt-r5®#r^^no x S^Ttlc^^r 5®*t 
^^n e t-rstx 
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nk= (no + ne) /2 
tUoTl^io )ftB^a34cXl/34gO«ifet:r-y^PA* 
f5Jtlt>* ( 1 ) Xli (2) ^^J£LTC^5<t. 7felS4'iC 

[0 0 3 0] n e>n oCOJt^lcli> Jfta^arofflir^tgR 
<*:|i|g|2 2i::*t«J:9C/i5. 3 4 c irlimE^'iP^^ 
T^,^;ttl^<tr5. C«)li^lCli±IE* (3) iimtz^tX 
5<7)r-. S^S*S3 4, >Sb^b3 4c. SWSS3 4eT? 
liAl^7fe^l±S*T^n^i:t^. LTi^L^ «B^a3 4 g lijlclll 

:^l^)lcIp)l^^l^5 ()&b^b3 4 gizitsS'-KJi- h7!)Mic+# 

^r^lino ^SoTTv AI*7t^li)8[H^a 3 4 

glztel^TT:fr'^ffl#^^^^5o cnc^+Lv )aS3 4c 
lc|5]ti©mff^ Enta LJSb^h 3 4 g lc(±mE^ EniP L /J:t^ 
J:9lc-r^lSx Att3fe|gli±:'J'^®*T$^a5o * 
B^a3 4c. 3 4 gOf5ini3^mE$:a-l+^lltni*x A*f 

7t«ii*ffl«f $ ni" t mitt- 5. 

[0 03 1] 3fe¥*#14W^yiJXA3 5lts Tfe^^SttBT 
$^ijXA3 4*7feiiiO^UI^9 0' [Hie$tt/ctt®T' 

ES^^^•Cl^T^ si l ro«tSlcSiird::^T[fi)lzAI^5fe<« 
ij X A 3 4 1 i^^^t:^3^-ea#r$ 

^i<g!4'iC)aH°B3 4c, 34g. 35c. 35g 

[0 0 3 2] :tW«g34b t34h7i<^*kl35i-fj$n 
riv5©li?fe©ailcJ:5o )fi[B^a3 4 c <!: 3 4 glz^Jta 

$ n sSEfit^ ^Sit 13 L r c n ^ ©>fea^a«)ffl*T*«' 

(ne + no) /2tr\ot<D'^rS\ztn{t. A*t?t«l 
ro(i[6)»&S2 1 [Z7f:^ntzn$t9(D\^nMZ'b^<t 
SCtTitlii^S, ^-^.iraicl-S/itolcIt^ >fiEa^a3 4c 
t 3 4 g l3l)Q:b5mJg*«a^alWff $l3<t 

*Cr. )gEH^BJi©JH.^Sl5^>ICli^^A 

ttxDSE^EplHiL. )&B^aii®S(-^SP^l::li^^ffitt®® 
E*Enljp-r5!JJS/»<»'Jx *(D/c«)lzilq^mS3 4bi: 

3 4 hii5^iJ*nri>?.®r'$.5o A^^7fei^©/^$t^{i 

fc\ )SEb^b34c t34gro«gft/3 (g|2 1#99) 

[0033] t/iv »a^B3 4c^tl/3 4g«)E|fi]$:^ 

A#t7fe<S<0il^T:'5|pl^SEx.5©l3s «b^b34c. 3 
4glcenl)D$n5«EO:*c^$$:Sx.5rox?l*/j:<v « 
b^b34c. 3 4glcJ]D*?5«licD^ia»^^<k$ti:Tt. 

z<Dm)&.m<is.m^ (»hz~»*phz) 

^lcl±. )fi[B^B^^i^©El^(±SI2 1 ©)gB°a3 4g<DJ:^lc 
^jSAt. i^^a Ofitj1MHza±) roii^lCli. S2 1 
W)e[a^B3 4c©J:9lz&5©r-. ±IEffli!fe3S^Sx.5C 
tlzJ:UAI^7t^©:fr(fi]^^^5C<!:titli*5. Z<om 



(3) 

9 l3:T^r^*fe15iJl3t,5Sfflr 5 C t t>Ui*5. 
[0 0 3 4] ^Itev )B[a1i34c. 3 4grtlCii;i>mE$: 

Eniofsiix >fiEB^B«ro/a*T$i*Hnt)n oizfiT-rs 

M:^ro>fi[B^Blro-^UXAf^ffl7!)<ffi3Sr5«)r'AM7t 

•S. IE!!t-t!>+i--1 7 (gl20#R8) A^iirofi^lc*-:? 
^,^r7t^^*tt^^T/''JXA3 4. 3 5<D7fe^*$14€:^{l: 

'^©^i■§-^ffll^r^t^^#tt^^!y'JXA3 4, ss^t 

3 4. 3 5i*CDSSlt**{St,^T5Ct?!)<ai*5. cn 

^f■5Tt,^^,^, gq^«S3 4b. 3 4hlcEn 

S/cx C:<Dt|^«B^B3 4c, 3 4g. 3 5c, 3 
5g©H*f^l± (ne + no) /2A^'3 n o *T*OjSW> 

[0 0 3 5] tt. ^gnp^±lU^1>l3E1^4;lt^&m^^8w- 

1 /2/-£lt«^"re>rJ:5IC)gEB^B3 4c, 3 4 
g. 3 5c. 3 5gl3l)n*5 5mE$-*lliaitv -fb^J^t^.^ 

[0 0 3 6] BI2 3l±±fa^4^itgCiJ (@2 0#Ba) 13 

Jfe^)**rSr'$>5o croyUXA3 61i^ ftJt/3*«t 
t J: 5 iciilt en/i-oro^ffiJ: ij /«5iiqqSt£3 6 
a. 36blzJ:-5T. «a^B 3 6 c 7!)<«^i*$n5 C t IcJ: 
^J^fi!t$nTl^5. 36d. 36eliK[6ll^x 3 6 f l± 
iiW*t£3 6 alz^tt^n/ciSWaS. 3 6 g, 36 h 

{tmmmwi3 6b(o^mvS{z^iLLxmi-^titz^mm 

1 1 a. 1 2aS.l/1 3aliaS36f. 3 6gFBl 
1 1 b. 1 2bJkrf\ 3blimS36f. 3 6hFBl 

{zmmzt&m^ntz-^^i&¥c^. m^Rifrnm^-i -jf- 

[0 0 3 7] C<7)||Jte^]lCtelvTx g^StS3 6a<0ffl 
#f$£ni s iiWStS3 6b©ffl#f*S'n2tL/cB#. 
m = nOs n2 = (ne + no) /Ztt^o 02 3 

^1 3b7!)f;j-7&e>li. AW3ti^Li . L2 littl^^Hit 
LMI6]^tl^i^,^, cmc>tLT. aiSX-f-y^l 3ai}< 
;j-7T'mil:^'f -y-?^ 1 3 b7!><:t>;i^lSx A*t7fe^ 



(7) 
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Li , L2 liH2 4lcjF-r«i:5lcrtlcT:^lcttlf -in 

50 '<^r>Z. (SI2 0) tfettSJt^** 

4 IC tt^ r JSEb^bI ©J? $ ^ ¥^ 13 r 5 C i: A? tti* 5 

ig^v fta^aSe.crofttJUlc. ni =no. n2 = (n 
e + no) /2«i:5lfeft$^/crffe<0ffl*T*^^!|«3a?!)» 

[0038] S2 5l±m4ll^fefl>lJlc4;fflL^2.::<^:ro|±^* 
5^^EJfe;SU>X37(D-SIJfe^J$':^-r0T-$.5o d© 

^^^fe^^>X3 7i±v ffliaa5Attt®r*4'*gB/)«¥ffi© 

37 ht V^^B 3 7 c ^ t*i#t- 5 C t ic J: U iti* 
^Fnrt^5o 3 7d. 37eliE|pl^. 37f{tmmm 
iSi3 7 alzWCii^ntcm^mm. 3 7g. 37h{mm 

sts 3 7 b rooaft® t V® icifeit L r ^it e n/c ji*t<t 

Sfi^Sl 1 a<!:miS;^'f vf^l 3alim@37 f , 3 

37 f, 37hraii3^n^'niS5ijic^iBE$nri>5. 
[0039] c:(7)nr^^Au>X37icfci>r4,x JIW 

«te3 7a®a*f*^ ni , ^qq«tS3 7 b ©ffl^r^S: 
n2 <t LtH#^ ni=no, n2 = (ne + no)/2 
•trs. mZ5{Z7r:t<i:o\z. mM:^-< -y^ 1 3 aA<:t 
7T'mil:?^'1' -y^ 1 3b^^>rjiib{t. A^TfeJlLi . 
L2 l±itl3iSil-r5. LA^L. ^S;^'f -y^l 3aA<^ 
vr^j^J^-f -y^l 3b7!><:t-7ro^lzl±x )SB^B3 7cli 

02 6lcji^t-J:5lciH(fi]-r5rc». nl^l^^iSU >X3 7 
lciau>X{'tfflA<^i:. A#t7feLi , L2 Iia26lc;^^ 

mj^f)<S)^o z<D^^mi^\^>x37[tf^Am^m(D^ 

mmSlz fc L> r 7fe^**14 W^m^ 34tBMLTtf>h 
^^7ti:©/c«>lcffl^,^5Cl<!:3!l<^•$^ t^Cx mS37f. 

3 7g, 37h[zWti&(D^m-ii>^-tmn^W:tmW) 

5C,ttt±i3|55. S/cx C©pI$m;SU>X3 7l±v ^ 

mm^m<D9tm^mi{z t^^jm r 5 c t a<i±13|55. 

[0040] ^S^tfeglJ 

51 2 7 I**5IWI3 J: 57t^lilS©l^ 5 ^m.m^7r.tmv 

C<0||]StE^JIiv ±f^^^^fe;iS^>X3 7^fflt^/c 

>X3 7^ ll^t LTfi^fflr-^ 5 J: p lz5:i#t-57 
U-A. 3 9l±liill 2, HiSX'r y^l 3 a, 13 
b. pf^fittSl 1 a. 1 1 bl^^i|XiWLrcKSI)l^ax 

4 OliS^^IS/i^U >X3 7 .hIEihggS 9 ^I^J^rS 



-W^n/iW^g^Sl la, lib (EI25#Ra) rofi 
*tfii€a«tfi<)lc^{b$ti:tili. ^^^feAU>X37aO 

m/^mmmii^mz$ipLizti}<v^. nm±mtf>xiM 
mm&^tji^it\m^<D'&mmMmzis\.^zhmmv^ 

5. 

[004 1 ] ^emmm 

m2 8\t:^^mz^^^m^m<Dm6mm.m^^tmv 

CWllifeWiv ±l£^^^S;^L'>X3 7^*lJfflL 

mmmvit. -^^'mAi^>x3 7<Dmmmm37 s, 3 
^nlEl))lsl^&2 5lcl^gE^Fn^l^5. *l-cieB]I5]k&2 

5J:U#Sg37g. 37 hlzEnto$n51|ffi€:v ^-b 
15, 16, 1 7JtU'2 47!)^e>rom^l3«^or 

7*-:^x. ^sl^^>x3 2lc*f■r5^asjt^s^aJ!»<^T;i 

[0042] f^7mMm 

02 9 I±*5IWI3 ck 57fe^^srom7 ^JfefiiJ$^i^1-Sr- 

$)5o ^Ei!lrollife^J^-ffll^t©<!:^g±|5]-<7)gi5 

5. ciro^Jifem. y"JXA4A<if* L<li:>J7;^$fc 

C©gq^Ste4 1 (c^?ffclcU>X4 2«!:08lC:T^L/c(D 
<!:l^-^jg©^^5 7-4 3t I C44<!:7'-f 
4 57iM't^$nr^<^5;ST?^ 01 t*L/c^1 HJfelJiJi: 
liS&S, 4 6I*C r-C r02 -C rOHl^S. H 

li^<x gi:lt^i<T^^Oli^4>*5. U>X2, 42 

[0043] x< ::^yu-45ro-^Ji: LT. )g[B^B7=-f 

T-8 i: 7^ ^ :^ y u- 4 5 $ ^n^'nsijrostst^itris 

*IJr-^5. /ifev igWStS4 1 */cl*U>X2, 4 2© 
•y hrorctolz. pI^5 7-9©^^9 a, U>X42S 

/ciigw«S4 1 i^ro^®(3#^i^^ -y \^mm^^t^ 
@^t:lt<fe^^^8^s^l;ls^^. ^^mizm^\it-<j<^^ 



(8) 
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J: 5 &as^«g6^^#tti:/i^^Sai: Lr«/*t-5 

[0 0 4 4] *^ife«ijr-i±si+®roj^tt^^^5ct© 

HI* 5 - -3 5 7 - 9 St; 4 3 Ji'ffl l^ "a nr IN 5 © 

[0045] l^sglifegij 

a 3 O 13 J: 5 Tfe^lSlSwm 8 HJfe^J lET- 

i|ffl^tIJiWli«B&$nTlN5. 4 7liA:^fi#^^4 7a 

1 4lzit<i$n/i=i>i^i-"$'. 49liffl:^ti^«^4 
9 a^^t^§:^m<D-^7zy * hy-f;!-- K7L/-T? 

[0046] Z(onmM\z^n\t. U-Hf'S^'fTt-- K© 
-5r-?)C7L7* h'S'^'f Jd— K4 9±lcit£^r5. C©J: 

<-^7f7t K7U-49±lcte<ftr5J:5 
(CfFfflfS, t/c. =l>tfa--$'4 8AN'3©ff^lZj:-, 
TW^5 7-9©S*tS (»li9a) ^^J^^tirTx - 
:^7E7;j- V^^t- K7U-4 9«)S?fe®±r-U-¥y 
'fTl-- K(D-:^^7U-4 70flfe{4S^>'7 h$ti:5C 
tlCjzU. U-V^'TtI— K<D-*7c7U-47?!i^'i<D 
3fe^Slt5-)5t7t;7 * h'Si^'fTl-- K7U'-49>f ©7* 

[0 0 4 7] yiJXA2 0waSlt©^{bl;:J:5^J^7!)« 

1 ic^-r<j:picBr^ = 7-9i±«B&$nrt>^tNo u 
fc\ XA2oroa®icii. ^iRWi^^^rzi!b[z>h 
llt^&i:T7Jl.S m^jfert^uLv coasTif 
^SW®<!:^l5^5lcLrt^lN. S/cs 1130, 3 1 
T-yiJ XA2 O ^^tNfcSlJ5^«a®(7)-SPS /cli^gP^ 

[0048] Wi9nm.m 

S=2 I f 2 \^ 



SI 3 2 J: 57fe^g«ro^9 ll«gfiij^^rsr- 

t*$n/c:^jSrotjro, mQ{Z7rs^titzm^(o^<Disi.xf 

m9\Z7Ti^ntzm^<r)h(r)<D^in.t'^lfm^'^hin. ttz. 
7-9icft^r)gErBPr^5 7-3 1 A<ffli>«3nr 

[0049] znmmmT'lt. m§^l'>X3 2^'M-:>tz 
^i^i)^i<omt. ^^5v-9 ()&b^bW^5 7-3 1 ) 

[z^ijRisi^n. JUA5 0±iciisffi!-r5o 

Tx C(0^^5 7-9 ()ftB^a^I^S7-3 1) lzR]/)n^F 
[0050] CCT?. ±IEro§aW^$ 7-9lwfclt5 

(01 ) ^0mLxmmt^zt{zt^o ^w^it^ 

6fimi5[zS>^i^'^iz{t, Higx-f -yf^l 3^;i-7lcL. 
«li 9 a A<S 3 3 IC J: 5 IC T Is IC 5 J: 5 ic L 

3^3^>lcLv €S9 blc^E^EniHiLrv »^9aM 
@3 4IC:^t-<J:9lclHU^ttt/j:5d;5l3L, 3fe^^i|X^ 

^^icli. iJxM^R^*-r5/i«>ic,1||i9aW}^ttlt. 
i^®AWiS:'3[S]lcti^*Sro;*:^lN<tR^*:ffilzi£lNff^tt 

[005 1] 7fe^3%C|ltft^MI?-ei|X^A?;fe 51^^13 
l±x @3 4lrjF-rd:5lcmg9blcEn*p$n5^E^m 
gE:9-felc^^. «M9a7!)<l^*fiR|;&ffiJ^ttl3;<t5J:9 

(cLrijx^$*«iE-rniiA<. cnictf> h^^7ii:<7)/c 

IC|±. 7felll«):»f|fil^^^5<t5lz>1Pli9a^^J^^itn 
li^lNo BP-Sv S3 5C:^rJ:5C. i|^9a^<S^$ 
ti:5J:5lc||E^Entor5©7!)t^lN. H 3 6 liJsfcl^lfi) (c 
7fe8l©:>:|6]^ ^;t§Jt^ro,1||l9 a ©J^tt^^LriN 
5. 

[0 0 5 2] ^^5 7-9 (HI . 5. 8#Ra) , 
«B^B5rS!S7-3 1 (S9#lia) . Tfe^tttt^SJ^'JX 
A3 4. 3 5 (S2 0#Ra) li^ ?fe^^OjftiJ^i«ifi<^ 

iciBS^nrustiOtLr. »il9 ao±ffi{s^ft^ 

I// (S!3 5#S8) . 5tli9 a J:^J^S:'5«)^fe^^S|]^S« 

f2 tt^t. mm9 at}^n&ujrz{mi^tzt^mik^ 

(4) 



(9) 
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(1 /2) P 

s^p 

S^3P 

^r?S/crt^^,^. ±f£^ (4) $±fS (5) . (6) . 
(7) {zftALT>k^ (.8) , (9), (.]0)^n 

4 I f 2 I i/z^P 
2 I f 2 I i^^P 
I f 2 I i^^P 
M-oZ. ±teS (8) , (9) , (10) (D^nir^--:)^ 

[0053]* (8), (9). (10) li. SI 8(cfc 

itStta^H^i^s 7-3 1 wftlJ^•lgnp;^ihl^^^T/d:5a#lc 

t>ftriiS5A». C^Ji^li/t L-Cl±>ftB^aBll^$ v-3 

(1/2) i^/^ I 5 C (n e- 
T?^^57!)^<b. * (8) , (9) , (10) J:iJ. 

2 15 C (n e-n o) /2] 
2 I 5 C (n e-n o) /2] 
2 1/3 [ (n e-n o) /2] 
^?l5o ±fB* (12) . (13) , (14) 0f5jn/)^$5S/c 

[0 0 5 4] *5IWro3S|-:)75^w||Jfe^Jr-lii£?itt 
®T^UXA20, 30^^ffllN/c:A<, ^-ni^c^ft^^'JlC 
0 3 7 IC^ L /ciP < ® $ %r 5 S#tlg 5 0 $ ffl C^ 
r^AOo SW^5 0roS*t®(DJ^ttlii£5IS®lC&o 

(y^-a- K^^^r ■»•:>—) <D<JIJT?*5. 

^>^ii\d> KlSgt^snPAJh^^^T9 j:7icr5c:<!: 

|2138lif^v'5';i.:b/7W^Jr-$.5. 

[0055] a±IJiq^L/i<t:5lc. *|gW<757fe^gg 

[0056] ( 1 ) 7fe^t$tt pI^lTfe^^^. 
[0057] (2) 7fe^*$14nl^ = 7-. 

[0058] (3) =&tg{Wil4*Acli^fi!t^flgAs.3fi)t53fe 



(5) 



5. 



(6) 
(7) 



(8) 
(9) 
(10) 

1 A^'iwttil^7fe©7ta©ftit^{l:<7) 1 /2$^g54,rot 
1-5. 02oic^t-^Jfel5ijr'i±. Tt^^Sftpi^yu XA 
3 4izct53ictt©ffl#fftro 1 /z^iiftLTmmtn 
\£. * (8) , (9) . (10) itmmizf&ij^L-^. 

n o) /2] I (.0{mz 1 #PS) (11) 

I ^P/ (4 I f2 I ) (12) 
I ^P/ (2 I f2 I ) (13) 
I ^P/ I f 2 I (14) 

[0059] (4) ^ja^:^)$fflLN/c7t^*#ttpr^S7 

[0060] (B) ikXWi^^mpi. nmut)^my.^rc 

[006 1] (6) =i'f';i.i:7TcXia5^(ix.. 
[0062] (7) ^Tc^ja^EtST-StSi:— t*:{k$n 

o 

[0063] (8) z\'{ )[,tS.^-^^t-mt^nfz 

[0064] (9) ^Scwa'T JU<!:$7-«S<i:-ft;{b 

[0065] (10) ^ISron-f JUt/Tc^ffiet^tix.. 
[0066] (11) 7lcAfiaiS<!:S v-StS<!:-ft;fk$n 

rzmm<Dzi4 )it^^z.. mm^fj^m^^fz^^^^^ 
[0067] (12) □'f^u^ii^. atami^sfflix/cTt 
[0 0 6 8] (13) ^^(Dzi-f )i^m^. mm%.fj^m 
[0 0 6 9] OA) ^m^t^^m^. mm^ti^m\.^rz 

[0 0 7 0] (15) ^fiflEtt^*:<tx!f[^SBg$nfc3'r;U^ 



(10) 
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[007 1] (16) ^flaitt^©5 7-S«i:=l'r;Ut^ 

[0072] (17) 7fe^*^^14nr^U>Xt = 

[0 0 7 3] (18) 3fe^*#1tpr$i(£?ittiSJt^^^. 

[0074] (19) «»©mg^«i^/c7fe^*tttBr^3fe 
[0075] (20) ^I»romg$li^/^:7t^^#ttB^^ = 
[0076] (2]) mm^iivmm^Ltf)ibH?>±B 

(1 ) */-di (19) lzE«©7fe^1#tt^^7fe^m^^, 

[0077] (.22) mm^:hvmSi^Ltbibm±m 
(2) t/iii (20) izmmoi^mn^^^i^-. 
[0078] (23) mnu:hvmWi^Ltbin^±B 

(18) lc|5#©7t^1#14pl^iJ?SftSJfe^^^, 

[0 0 7 9] (24) mm^M^mi^k±m (i ) s/ci* 

(19) icfa«<o3fe^i#ttBi$5t^*^o 

[0 0 8 0] (25) EEmilhS.^mi^tz±td. (2) 

(20) Cf£i8©3t^i|*14BlS5 7-. 

[0 08 1] (26) mm^m=^my.^tz±u (i8) ictenj 

[0082] (27) 

[0083] (28) m^nmm&m^tz^m^^-^^^ 

[0 0 8 4] (29) Sl^lc5cXr5-'?©®^^ix.f::± 
15 (27) lZf5M(0^m^^^^\^>Xo 
[0085] (30) SlN|zScXr5-0©®^ti^A::± 

le (28) icte©ro^^*$iiPi$yijXA, 

[0 0 8 6] (31) )fta^B^ffltx/i±E (1 ) (1 

9) {zum<om^^^^^mm^. 

[0 0 8 7] (32) «B^B*ffltNfc±ffi (2) */cl± (1 

[0 0 8 8] (33) )fta^B*ffllN/c±E (18) lcfe«©3fe 

[0 0 8 9] (34) )ftB^H^ffll^/i±ffi (27) tf£ii<D3fe 

[0 0 9 0] (35) «B^H^fflLx/i±f£ (28) iCffi^OTt 

[009 1] (36) Epta^EW^afciSf^^fk^Ftir^Ct 
lcJ:iJ»B^Bfl)E|fi]$^^5J:5lcL/c±ie (31) izfEili 

[0 0 9 2] (37) En)tlD^£E<D^»3S^${k^t+5Ct 
lcJ:'J)ftB^B©S2lR)$^^5J:5(;:L/c±fE (32) lcfe« 

[0 0 9 3] (38) En)!iaSE<0SiSt»$$fk$ii-5C<!: 
lCj:iJ«EB^B<7)E|fi]$:^x.5J:plcL/c±lS (33) iztm 

[0 0 9 4] (39) Epta^JE©^iS»^^^5C<!:tJ: 
U»B^B©iEl6]*|&;i5J:p tL/c:±fe (34) iclEMOTTfe 



[0095] (40) Eflljnmff©ffl?:SfcS^^i5CtlzJ: 
'J»B^Broffi(fi]$'^;i5J:^lzLfc±fe (35) Icf5«(07fe 
^^#ttBl^yiJ XA, 

[0096] (41) ^e^^T-||)<«iJXIiy''f 
V 7 -XliSi y T □ •> t 7 

[0097] (42) iJ V-9'77^-ttrirft'3n/c«i) 
Xli V □ •> -y ❖ -Xlifti U *T ^ □ ^ .y 

0 

[0 0 9 8] (43)±IE(1). (19), (21). (2 
4) . (31) ^fdt (36) {ztim<D9c^nm^'k^mm 

[0099] (44) ±iE (2) T^S (17) ©(fijnA^XIi 
±ie (20) . (22) , (25) , (32) ^tzit (37) (Cffi 

[0 10 0] (45) ±f£ (18) . (23) . (26) . (3 
3) ttzit (38) IZ|£«05fe^*#ttBr^it?6fl®Jt¥^ 

^m^tz^^Mo 

[0101] (46) ±IE (27) . (29) , (34) t/cli 

(39) \ztim(D^mnit^^u>x$:m^rz^^mo 

[0 10 2] (47) ±E (28) . (30) , (35) ttzit 

(40) icfeii(D3fe^*$i4pi^^ijXA$fiiiyc7t^^o 

[0 10 3] (48) ±IE (41) itzit (42) lct5M«)«ft 

[0 10 4] (49) j(£?Sft®yijXA^^t;±fe (43) 

(48) Wf5ItlAMciEgj(D7fe^*„ 
[0 10 5] (50) ik?^m^mm^tt:±ti (43) 7^ 
S (48) WHnAMCfEilitDJfe^i^. 
[0 10 6] (51) tS«iL--y h$^t;±te (43) T^M 

(50) rofsinAMcieiirojt^^. 

[0 1 0 7] (52) 7-©AW®t*tLr5feJi^ 

[0 10 8] (53) ±ie (41) ttz\t (42) IcfS^^JJ 
U S I i V ^ □ wS' - * yc I i i» ij * V <7 □ ^ 

[0 10 9] (54) ^;«^Bg^ffll^>^C7fe^^^XI±^fi)c 
^B&^fflorc«^^^t;±tE (43) (52) ©fsin/iMz 

[0 1 10] (55) 7t^**14nr^yfe^^^^<D7fe^f$tt^ 

^{b$ i+ 5 c t iz J: u 7t^m©ife<fe"tt^ro^{b^ iifSr 

5 J: 5 1 L /c C i: * t r 5 yt^J^. 

[0 1 1 1 ] (56) ^^nm^^^femm^oit^nm 

sft^M, mnRi/^> htno)i^tii}^-':>iik±^±{z 
mmr?>^^[zLrz^m^o 
[0 1 12] (57) 7fe^^#tt^^^yt^m^^^^i^/c«n 

[0 113] (58) yfe^it^tt^^yfe^^^^^iS^^cteffe 



(11) 



CO 1 14] (59) 7fe^?#tt^I^3fe^^^^fiii/-c:^7 
CO 1 1 5] (60) 7fe^**tt^^3t^^^$fii^/iX- 
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